about three feet on to the back of his head. According to his friends he got up but promptly fell unconscious. He was admitted to the Tyrone County Hospital and was unconscious for two hours. There was a haematoma in the occipital region but no fracture of the skull. The blood pressure was 140/60, pulse varied from 90-96 and he was discharged two weeks after admission to hospital.
Since this accident he complained of drowsiness. On 8/9/56, approximately two months later, he was riding his bicycle when he felt a "lightness in the head" and noticed that he was steering to the left, and the next thing he remembers was finding himself in the ditch at the side of the road. He was re-admitted to the Tyrone County Hospital and I was asked to see him about a fortnight later onI account of drowsiness-he would tend to go to sleep at any time, even over meals. Other Cases:
Recently I have reviewed the case histories of 386 epileptic patients. There were only a further 8 in whom epilepsy could be attributed with certainty to a head injury. Of these 5 were seen within a matter of weeks of the injury and of these 3 showed signs pointing to brain-stem damage. The signs were slight, nystagmus in one and unequal pupils in the second; in the third, in addition to unequal pupils, the larger pupil did not react to light. This last case was interesting in as much that he had been examined for another reason prior to the accident, and then the pupils were normal and also the EEG. Following the accident, however, the record showed bilateral theta activity. In 6 patients the EEG. showed bilaterally synchronous theta activity without a focus or lateralisation. (Fig. 2) . Bilateral paroxysmal activity in the EEG. has frequently been described in post-traumatic epilepsy suggesting a subcortical lesion. Jasper and Penfield (1943) described 3 out of 86 cases of post-traumatic epilepsy with bilaterally synchronous complexes of spike and wave type which suggested that the epilepsy had a deep central origin.
DISCUSSION.
Denny-Brown in 1941 described 6 cases which he called "delayed collapse after head injury." In 3 the collapse was accompaanied by loss of consciousness andl in 1 a confused state with deviation of the eyes. Four cases had evidence of a sight subarachnoid haemorrhage and in 4 patients there were signs pointing to brain-stem damage. He attributed the loss of consciousness or collapse to the accompanying slow pulse which in his cases did not fall below 40 and this bradvcardia he attributed to a medullary lesion secondary to the trauma. He considered that medullary contusion is a frequent complication of head injuries and that it was not related to increased intracranial pressure.
Following Magoun's classical work on the reticular substance, the loss of consciousness in concussion had been suggested to be due to reversible damage in this area. In a recent paper Foltz and Schmidt (1936) reported their results in experimental concussion in monkeys, in which they observed that in 6 out of 8 experiments no sensory evoked responses appeared in the reticuar formation following concussion. Of the remaining two, a temporary loss of this response appeared in one animal and in the other a delayed but progressive loss was obtained. The prompt loss they explained by direct traumatic neuronal depression in the reticular substance itself. The delayed response they attributed to a pharmacological depression by acetyl choline accumulation as described by Bornstein (1946) and later by Tower and McEachern (1948) . However, this excess acetyl choline was not confirmed by Brodie Hughes (1957) .
If the lesion in concussion is chiefly in the region of the reticular formation then the brain-stem signs are not difficult to explain and perhaps it would not be stretching the imagination too far to postulate that in some cases, epilepsy following a closed head injury might result from "rebound" in the Sherrington sense (Phillips, 1954) -that is the sudden excessive synchronous discharge of neurones following a period of inhibition in the reticular formation such as was found by Foltz and Schmidt in experimental concussion. There are two objections to this explanation; one is that the fits can be explained by coexisting cortical damage probably in the temporal lobes, and secondly, that other causes of brain-stem damage such as encephalitis, vascular lesions and tumours are not accompanied by epilepsy.
SUMMARY.
The histories of three young men, who had attacks of altered consciousness following a minor head injury, are described. In two major fits were seen and on examination there were signs suggesting a lesion in the brain-stem. There is experimental evidence to suggest that the lesion in concussion is at least partly in the brain-stem reticular substance so that it is not difficult to account for the 41 brain-stem signs. Reasons are given for and against the possibility that the posttraumatic epilepsy is in some way also related to a lesion in this area.
